Cell biotinylation provides a sensitive and effective detection technique for cellular adhesion assays: comparison with existing methods.
A simple, sensitive, colorimetric labelling method was devised to quantify cell adhesion, based on labelling the cell plasma membrane with biotin. This method was applied in adhesion assays, which involved the adherence of biotin-labelled, PMA-stimulated, U937 cells. These cells resemble monocytes, and were bound onto fibronectin-coated wells and to an ECV304 cell monolayer. The adherent U937 cells were detected by the addition of a peroxidase-conjugated anti-biotin antibody and a soluble colorimetric substrate. This assay is convenient, fast and sensitive, and able to detect 320-1000 U937 cells under the conditions described. This study has used titration assays to compare the biotinylation method with the existing cell quantification approaches of 51Cr radiolabelling and antibody dependent ELISA. Chromium labelling was the most sensitive technique, but we found the biotinylation method to be more convenient than radioactive labelling and more sensitive than conventional ELISA. Biotinylated cells were also used very effectively in a Stamper-Woodruff adhesion assay with U937 cells binding to histological sections of atherosclerotic plaques. The selective detection of the bound cells permitted automated quantitation by image analysis. Whole cell biotinylation may have wider applications in biological research.